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Abstract — Aims: The objectives of this study were to analyse (a) the distribution of risky single-occasion drinking (RSOD) among
19-year-old men in Switzerland and (b) to show the percentage of all alcohol consumption in the form of RSOD. Methods: The study
was based on a census of Swiss francophone 19-year-old men consecutively reporting for processing. The study was conducted at Army
Recruitment Center. The participants were 4116 recruits consecutively enrolling for mandatory army recruitment procedures between
23 January and 29 August in 2007. The measures were alcohol consumption measured in drinks of ∼10 g of pure alcohol, number
of drinking occasions with six or more drinks (RSOD) in the past 12 months and a retrospective 1 week drinking diary. Results: 264
recruits were never seen by the research staff, 3536 of the remaining 3852 conscripts completed a questionnaire which showed that
7.2% abstained from alcohol and 75.5% of those drinking had an RSOD day at least monthly. The typical frequency of drinking was
1–3 days per week on weekends. The average quantity on weekends was about seven drinks, 69.3% of the total weekly consumption
was in the form of RSOD days, and of all the alcohol consumed, 96.2% was by drinkers who had RSOD days at least once a month.
Conclusion: Among young men, RSOD constitutes the norm. Prevention consequently must address the total population and not only
high-risk drinkers.
INTRODUCTION
Risky single occasion drinking (RSOD), also called binge or
heavy episodic drinking, is an amount of alcohol consumption
that leads to intoxication and contributes to a major burden
of disease all over the world (Rehm et al., 2004). Consump-
tion patterns vary greatly within cultures. In ‘wet’ countries,
drinking is typically frequent, regular and in moderate amounts
with meals whereas in ‘dry’ countries the pattern is more ex-
plosive, with heavy intake on weekends and much less drink-
ing during the week (Room and Ma¨kela¨, 2000). These dif-
ferences markedly affect the relative adverse consequences of
using alcohol. Greater burdens resulting from acute drinking,
such as injuries, are expected in ‘dry’ countries whereas more
chronic consequences, such as liver cirrhosis, are expected in
‘wet’ countries. Switzerland is commonly thought to be a ‘wet’
country (Rehm et al., 2004) and theoretically should be less
burdened by RSOD than are ‘dry’ countries.
Infrequent RSOD drinking, rather than regular heavy drink-
ing, is highly prevalent among adolescents and young adults
(predominantly males) in most societies (Gmel et al., 2003;
Kuntsche et al., 2004). The detrimental effects of RSOD among
young people have been widely attributed in the literature to
consequences such as blackouts, unintended pregnancy, in-
volvement in violent acts, academic failure and suicide attempts
(Perkins, 2002; Windle, 2003; Hingson et al., 2005). RSOD,
particularly through its acute effects on intentional and unin-
tentional injury, constitutes the greatest risk factor for mortality
and morbidity among adolescents and young adults in estab-
lished market economies (Rehm et al., 2006).
The impact of RSOD on mortality and morbidity calls for
preventive actions. Effective interventions have been described
(Babor et al., 2003) that often involve structural measures
aimed at the total population, such as legal drinking age limits,
price increases through taxation or other restrictions on alco-
hol availability (limits on opening hours, off- and on-premise
densities, etc.). These measures are often unpopular, and pre-
ferredmeasures, such as education,media campaigns, or target-
ing mainly high-risk groups are commonly ineffective (Munro,
2004; Room, 2004). Therefore, it is important to know whether
RSOD constitutes a problem of a minority that can be ap-
proached through high-risk group strategies or needs preven-
tive strategies on the population level. Although across cultures
and societies the highest prevalence of RSOD has commonly
been found among adolescents and young adults (Gmel et al.,
2003; Kuntsche et al., 2004), this neither indicates whether it
is a problem of a minority among them nor how much of the
total alcohol in this age group is actually consumed in risky
drinking occasions. Some studies have shown that a small pro-
portion of alcohol consumers account for a high share of total
alcohol intake. Greenfield and Rogers (1999) showed that 20%
of the population with high rates of consumption account for
almost 90% of the total alcohol use in the United States, and in
Switzerland, the highest consumption group (constituting 11%
of the total population including abstainers) accounted for 50%
of the total alcohol consumed (Institut Suisse de Pre´vention
de l’Alcoolisme et autres Toxicomanies (ISPA), 2004). These
studies focussed on the general population and usual consump-
tion volume rates. Greenfield and Rogers (1999) additionally
showed that young people (particularly men aged 18–29 years)
were over-represented among the heaviest drinkers (>6 drinks
per day) and accounted for almost half of all adult drinking,
although they represented only 27% of the population. There-
fore, the study showed that young adults contributed greatly to
the total alcohol use in a society. However, we are not aware
of any research that determined the proportion of total alcohol
consumption that comes from RSOD occasions among young
men. In a companion paper, Rogers and Greenfield (1999)
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showed that the strongest predictors of hazardous beer con-
sumption were being male and under the age of 30. Hazardous
beer consumption accounted for most of the hazardous alco-
hol consumption, which was defined similarly to RSOD in the
present study. The study we present here seems both important
and timely because it was based on a census of young men
and is virtually free of sample selection bias. It will permit an
inside look at the behaviour of young men in a drinking culture
other than the USA. The present study aims to explore in a
‘wet’ society (a) whether at-risk alcohol use (here defined as
RSOD) among young adults affects only a few individuals or
a large proportion of that population and (b) whether most of
the alcohol used within this population is consumed on those
occasions that place drinkers at high risk for detrimental con-
sequences. This information is vital, not only for Switzerland’s
policy makers but also for policy makers in ‘dry’ societies
where RSOD may be even more of a widespread phenomenon
among drinkers.
METHODS
Sample
Switzerland has a mandatory 2-day army recruitment process,
and virtually all males at age 19 complete the physical, medi-
cal and cognitive assessments for service eligibility in the army.
About 50% of these men then move on to army service within
the next few years. Those with attested severe disablement are
excused from following this procedure and according to esti-
mates by the army are <3%. About 21% of the Swiss popula-
tion is French speaking (Bundesamt fu¨r Statistik (BFS), 2007).
Women may voluntarily join the army, but in the present study,
only eight of them showed up and participated so they were not
included in the present calculations.
Sampling took place during 25 consecutive weeks between
23 January and 29 August in 2007, with the exception that the
recruitment centre at Lausanne (which is responsible for all
men of the francophone cantons) was closed for holidays about
6 weeks in all during that time. A total of 4116 men showed
up during the roughly 25 weeks; 264 of them were never seen
by the research staff, due to early discharge from the army
because of mental and physical handicaps that a priori pre-
cluded any service or even full completion of the assessment
process. The remaining 3852 conscripts were approached to
fill out a 5-min screener for alcohol, tobacco and illicit drug
use. All were informed that participation in the study was
voluntary and that any data provided would never be turned
over to nor seen by anyone in the army. The present study is
part of a larger project providing brief interventions to con-
scripts; however, only screening data are used herein. Only 289
men refused the screening and another 24 could not finish the
questionnaire because they were called out to complete other
mandatory army assessments. Three more cases were excluded
due to apparent inconsistent or falsified answers (e.g. a non-
drinker claiming to have had >100 drinks the week before
the interview, or an individual reporting daily intake of >100
drinks). The end sample included analysable data from 3536
young men. The study was approved by the Ethics Commit-
tee for Clinical Research at the Lausanne University Medical
School.
Questionnaire and measures
The questionnaire contained items that assessed tobacco, drug
and alcohol consumption, which was described as usual drink-
ing in the past 12 months as well as drinking in the 7 days prior
to the interview (a retrospective daily alcohol diary was used
to record this).
Usual consumption
The usual frequency of drinking was assessed with an open-
ended question on how many days per week alcohol was con-
sumed. Non-weekly drinkers responded to closed-ended ques-
tions and selected categories of ‘2 to 4 times a month’ (coded as
42 days per year), ‘once a month or less often’ (coded as 9 days
per year) and ‘never’. We decided to take higher values than
the arithmetic mid-points of 6 and 36 due to (a) the well-known
skewness of the drinking distribution, which does not favour
a normal (or symmetric) distribution around a range of values
as a prerequisite for taking arithmetic means, (b) the under-
reporting of consumption in surveys compared to sales data
and (c) the fact that 0 is not the lower limit among drinkers for
the category once a month or less, nor is 48 the highest possible
frequency for the once-a-week equivalent of four times amonth
(which would be 52). We decided to add half the range between
the arithmetic mid-point and the highest nominal category [i.e.
6 + (12 − 6)/2 = 9 and 36 + (48 − 36)/2 = 42]. The use
of mid-points instead would not have substantively altered any
of the present findings, since it affects mainly drinkers at very
low levels. Usual quantity per drinking day was an open-ended
question about number of standard drinks, which typically con-
tain ∼10 g of alcohol. Pictures of standard vessels were shown
with the following labels identifying container sizes: 100 mL
glass of wine; 250 mL glass of beer; 275 mL bottle of al-
copops (a premixed drink containing spirits such as Bacardi
Breezer); 25 mL glass of spirits and 50 mL tall glass contain-
ing spirits and aperitif (e.g. martini). It was implicitly assumed
(but not explicitly mentioned in the question) that respondents
converted other vessel sizes (e.g. beer cans of 500 mL) to the
corresponding number of standard drinks. The same was true
for drinks poured into glasses. There is clear evidence (e.g.
Kerr et al., 2005; Kerr and Greenfield, 2007) that the amount
of self-poured beverages, in particular, can be underestimated
by the respondents and therefore the real ethanol content may
be underestimated, which is also likely for the present study.
The number of drinks per drinking day was multiplied
by number of drinking days to obtain the weekly drink-
ing volume. A cut-off of 21 drinks per week (3 per day)
was chosen to distinguish low (up to 21 drinks/week or
210 g/week) from risky drinking volume (22+ drinks/week).
Standards for brief intervention studies set by the National
Institute on Alcohol Abuse and Alcoholism (NIAAA, see
US Department of Health and Human Services (USDHHS),
1995) recommend 15 drinks as the cut-off at which interven-
tions should start. Clinical guidelines in Europe (Anderson
et al., 2005) and other working definitions (World Health Or-
ganization (WHO), 2000; Rehm et al., 2004) recommend four
standard drinks daily (or correspondingly, 280 g a week with
10 g per standard drink) as cut-offs for brief interventions stud-
ies among men. We used a more conservative cut-off that is
closer to NIAAA recommendations (note that standard drinks
in the USA are between 12 and 14 g and therefore 15 drinks
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equal between 180 and 210 g a week) because of the relatively
young age of men in the present study. RSOD frequency was
measured with an open-ended question about usual number of
days per month on which 6+ drinks were consumed. Six drinks
contain ∼60 g of pure alcohol and equal the most common US
measure of 5+ drinks of 12 g per drink (Gmel et al., 2003).
Our definition of RSOD conformed to the NIAAA and Eu-
ropean recommendations (Anderson et al., 2005). Finally, an
open-ended item asked about the maximum number of drinks
on any day in the last 12 months. The percentage of total alco-
hol usually consumed was calculated for low-risk drinkers, i.e.
those who never had a RSOD day in the past 12 months nor
exceeded the usual drinking limit of 13 drinks per week.
Consumption last week
Conscripts were asked retrospectively to itemize in a 1-week
diary their daily beverage-specific consumption, using the al-
cohol definitions listed above. Drinks were summed over bev-
erages for each day and totalled over the 7 days. This allowed
a calculation of maximum drinks in 1 day in the last week for
each individual, as well as the proportion of the overall sample
with days of 6+, 8+, 10+, etc. drinks. It was assumed that a
6+ day is in fact that many drinks on a single occasion, since
multiple occasions (i.e. with and without meals) are probably
rare in this age group. The total alcohol consumed in the last
week was also calculated for those who had at least one RSOD
day in that week.
Statistical analysis
It should be noted that the present study did not use a sample
in the inferential statistical sense. It is a census of virtually all
young men of the same age who live in the French-speaking
parts of Switzerland, who enrolled in the recruitment centre
during the study period. The response rate of >90%, in our
view, indicates that there is very little self-selection bias built
in. P-values and confidence intervals are not reported because
results have no random component. It also should be noted that,
due to the total number of >3500 individuals, any appropriate
statistical tests that might be presented in the tables would all
be significant at an alpha level <0.01.
RESULTS
Table 1. gives an overview of drinking patterns among young
men. In the past year, only 7.2% abstained from alcohol. In-
cluding those abstainers, less than a fifth (17.2%) were low-risk
drinkers, i.e. neither drank over the volume limits of 21 drinks
a week nor had RSOD days at least monthly. It can also be seen
that heavier, regular consumption without RSOD is virtually
non-existent in this sample of young Swiss men, i.e. only 0.1%
of the sample had 22+ drinks weekly without any RSO days at
least monthly. Three quarters (75.5%) of the sample did have
RSOD days at least once a month.
Almost a quarter (23.7%) of the young men in the sam-
ple had no alcohol in the week prior to the interview, but of
those who did, 39.0% had at least one RSOD day during that
time.
Table 2 shows that 63.4% had at least 1 day in the past
12 months with at least 10 drinks, and 23.1% of the
Table 1. Volume of drinking (%) by RSOD occasions in the past 12 months
and in the last week
RSOD
Volume No RSOD 1 RSOD 2+ RSOD Total
Usual No alcohol use 7.2 0.0 0.0 7.2
consumptiona <22 drinks/week 17.2 21.8 44.3 83.3
(n = 3536) 22+ drinks/week 0.1 0.1 9.4 9.5
Total 24.5 21.8 53.6 100.0
Last weekb No alcohol use 23.7 0.0 0.0 23.7
(n = 3536) <22 drinks/week 37.1 16.5 5.7 59.4
22+ drinks/week 0.2 2.2 14.5 16.9
Total 61.0 18.8 20.2 100.0
aFor usual consumption: no RSOD = less than monthly; 1 RSOD = 1 RSOD
per month; 2+ RSOD = 2 RSOD per month or more.
bFor last week consumption: no RSOD = not in last week; 1 RSOD = once in
the last week; 2+ RSOD = at least 2 RSOD in the last week.
Table 2. Percent drinkers by maximum number of drinks in 1 day in the past
12 months and in the last week (n = 3536)
Past 12 months Last week
0 drinks 7.2 23.7
1–2 drinks 3.3 17.3
3–5 drinks 7.0 20.0
6–9 drinks 19.2 16.1
10–14 drinks 24.9 12.4
15–19 drinks 13.5 4.9
20–29 drinks 16.7 4.4
30+ drinks 8.3 1.4
sample had such a day during the prior week. Only 10.3%
of all drinkers in the past year had <6 drinks or more on each
occasion. The modal maximum in the last 12 months was 10–
14 drinks but, among drinkers, only 3–5 drinks in the prior
week.
Table 3 shows that steady drinking on a weekly basis is not
common among young francophone Swiss males. As regards
the past 12 months measure, only 17.1% drank on average >3
days per week, and only 27.6% had more than 3 drinking days
in the last week. The average frequency was ∼2 days per week.
It should be noted that RSOD drinkers also drank more often
than non-RSOD drinkers, supporting the above statement that
regular, moderate alcohol use is not practised by most young
men in this culture.
Table 4 shows results from the retrospective (last week)
drinking diary used to assess consumption on each of the
7 days prior to the interview. Alcohol use was at its greatest on
Friday and Saturday, asmight be expected in this young sample.
On these 2 days, a higher percentage of all were drinking and
in much higher amounts than those who drank on other days.
For example, only 10.8% of the sample drank on Tuesday, and
those drinking consumed an average of 2.7 drinks, correspond-
ing to 0.3 drinks over the entire sample. On Saturday, 64.4%
of the total sample drank alcohol, consuming an average of 7.3
drinks, >2.5 times that of the Tuesday drinkers. Nearly half
(48.2%) of the Saturday drinkers had an RSOD day, i.e. they
exceeded the RSOD threshold of six drinks. Only 2.5% of the
total alcohol consumed over the week was on Tuesday, while
>70% was on Friday (29.4%) and Saturday (41.2%).
Table 5 displays the quantities of alcohol consumed on heavy
drinking (RSOD) days in the last week and by drinkers who
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Table 3. Number of drinking days by RSOD in the past 12 months and in the last week for drinkers only (%)
Usual consumption, past 12 months, drinkers only Last week, drinkers only
Drinking days No RSOD (n = 612) 1+ RSOD (n = 2669) Total (n = 3281) No RSOD (n = 1320) 1+ RSOD (n = 1379) Total (n = 2699)
<1 day/month 35.8 6.4 11.9
<1 day/week 24.5 9.4 12.3
1 day/week 22.4 16.6 17.7 33.0 10.7 21.6
2 days/week 10.9 30.8 27.1 35.8 27.8 31.7
3 days/week 2.8 16.6 14.1 16.7 21.4 19.1
4 days/week 1.6 8.1 6.9 6.4 15.4 11.0
5 days/week 0.8 4.8 4.1 3.5 9.6 6.6
6 days/week 0.7 2.6 2.3 2.7 9.2 6.0
Daily 0.5 4.6 3.8 1.9 6.0 4.0
Table 4. Distributions of percent drinkers and average number drinksa on each day of the week for the total sample and for drinkers of the corresponding day only
Monday Tuesday Wednesday Thursday Friday Saturday Sunday
Percent drinkers (total sample) 20.8 10.8 15.9 21.3 52.2 64.4 29.8
Percent RSO drinkers (total sample) 2.2 1.0 2.3 4.5 21.6 31.0 5.4
Average no. of drinks (total sample) 0.6 0.3 0.5 0.8 3.4 4.7 1.1
Percent of total weekly volume (total sample) 5.0 2.5 4.5 7.4 29.4 41.2 10.0
Percent RSO drinkers (drinkers that day) 10.6 9.4 14.8 21.3 41.5 48.2 18.2
Average no. of drinks (drinkers that day) 2.8 2.7 3.2 4.0 6.5 7.3 3.8
aBased on last week consumption.
Table 5. Percent alcohol consumed on 10+, 8+ and 6+ drinks occasions by
the total sample and by drinkers with at least 1 RSOD in the last week or at
least monthly
Alcohol consumed
as percent of total
Basis: consumption last week
derived from diary Total
sample alcohol consumption
in number of drinks: 40,685
Days with 10+ drinks in
the last week
49.2
Days with 8+ drinks in
the last week
58.4
Days with 6+ drinks
(RSOD) in the last
week
69.3
Drinkers with at least 1
RSOD in the last week
82.8
Basis: weekly usual
consumption derived from
QF Total sample alcohol
consumption in number of
drinks: 32,148
Drinkers with at least
monthly RSOD
96.2
had at least a monthly RSOD. It is important to note the dif-
ference between the two proportions; the first measures con-
sumption on heavy drinking days, whereas the second mea-
sures usual weekly consumption of those who have at least
a monthly RSOD while including those days without any
RSOD. It was estimated by means of the retrospective di-
ary that 69.3% of the total alcohol consumed by all young
men was consumed on occasions of at least six drinks, with
almost half of all intake (49.2%) occurring on 10+ drink
occasions.
RSO drinkers consumed 96.2% of the total volume of alco-
hol, regardless of whether it was on an RSOD day or otherwise,
leaving only 3.8% of all alcohol consumption to those who
never (or at least less than once a month) had RSOD days.
DISCUSSION
The present study shows that RSOD among young francophone
Swiss men is more the norm than an exception, since 75.5%
of alcohol consumers consume six or more drinks on a single
occasion in 1 day, at least monthly. Almost two-thirds (63.3%)
of the sample had at least 1 day with 10 or more drinks in the
past year and 10–14 drinks was the mode in the sample regard-
ing maximum number of drinks in the past year. It is important
to note that last week consumption only would miss a major
proportion of young men drinking very high levels at least once
yearly. For example, the mode of the maximum number of
drinks in the past week was ‘only’ 3–5 drinks and ‘only’ 23%
drank as a maximum 10 drinks or more in the past week. This
supports the literature recommending that, at least for the as-
sessment of exposure relevant for harms related to acute heavy
drinking, longer recall periods such as 12months are preferable
over very short recall periods such as a week. Short reference
periods may result in insufficient assessment of exceptional
drinking occasions (Dawson, 1998; Dawson and Room, 2000)
or overestimation of abstention (Rehm et al., 1999).
The extent of this behaviour might seem a little surprising,
because although it is known that in many societies RSO drink-
ing is highest among adolescents and young adults (Kuntsche
et al., 2004), Switzerland as a whole is viewed as a ‘wet’
country, with mild drinking patterns of frequent and regular,
but moderate consumption with meals (Rehm et al., 2004).
This ‘wet country’ stereotype does not hold up among young
francophone Swiss men. Although these findings cannot be
extrapolated from this sample to the rest of Switzerland, it
is likely that they would apply to those of similar age. In
all cantons of Switzerland the legal purchasing age for al-
cohol is 18 years for spirits and 16 years for beer and wine;
therefore, there is no particular advantage regarding the legal
drinking age for francophone men. Alcohol consumption by
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men in the Italian-speaking region (∼5% of the population)
is higher than in the two other linguistic regions (Gmel and
Schmid, 1996; Annaheim and Gmel, 2004) and in the German-
speaking region (∼72% of the population) alcohol consump-
tion historically is seen as having an extremely ‘festive’ quality
(Cahannes and Mu¨ller, 1981) with many heavy drinking oc-
casions. This assumption has also received support from
large-scale general population surveys where the amount of
alcohol per drinking occasion is usually high in the German-
speaking region (Gmel and Schmid, 1996; Annaheim and
Gmel, 2004). Surveys using young adult samples within the
German- and Italian-speaking regions would help answer the
question of how well the Francophone sample generalizes to
the rest of the population.
It is fairly well agreed in the survey literature (Perkins, 2002;
Windle, 2003; Hingson et al., 2005) that RSOD is related to a
multitude of acute consequences such as intentional and unin-
tentional injuries. Data from the 2000Global Burden ofDisease
study demonstrated that injuries attributed to drinkingwere pre-
dominantly associated with RSOD and accounted for a major
share of total alcohol-related mortality and morbidity (Rehm
et al., 2004). The unfavourable RSOD consumption pattern
that is common among adolescents and young adults has be-
come the primary factor in the disease burden of this age group
(Rehm et al., 2006). A comparison of drinking patterns by time
of day and day of the week from a Swiss diary survey to police
statistics of traffic crashes matched to the corresponding time
of day and day of the week gave strong support for a causal link
between RSOD and traffic crashes. These accidents occurred
disproportionately on Friday and Saturday nights in Switzer-
land (Gmel et al., 2005), and the present study establishes that
RSOD occasions among young men occur mainly on Friday
and Saturday.Another recent report by theCouncil forAccident
Prevention showed that fatal traffic crashes on weekends were
higher among 18- to 24-year-olds and were alcohol related two
times more often than were those on other days of the week
(Siegrist et al., 2005). Unfortunately, no consequences were
measured with the screening instrument used in the present
study.
This at-risk drinking pattern that seems to be the norm among
young men points out the failures of current preventive efforts.
Babor et al. (2003) summarized the prevailing prevention sta-
tus, saying that effective interventions exist, such as price regu-
lations, restrictions of availability either by reduced density of
outlets or reduced opening hours for alcohol sales, training of
bar staff for responsible beverage serving, raising legal drink-
ing ages and lowering the BAC threshold for drunk driving.
However, these interventions that work and are cost effective
are usually unpopular because as structural measures they take
a general population approach. What is often preferred and
promoted, sometimes in collaboration with the alcohol indus-
try (UK Cabinet Office, 2004; Department of Health, 2007),
is either the popular interventions, such as information cam-
paigns and education programmes that have not been shown
to foster much change, or a focus on high-risk groups, such as
treatment for alcohol dependence (see e.g. Babor et al., 2003;
Room, 2004). Although it may be that heavier drinkers spent
less per drink than lighter drinkers, the present study suggests
that ∼70% of total alcohol revenues are attributed to RSOD
within the age group.
In conclusion and as a response to our research questions,
(a) only 7.2% in this age group abstained from alcohol and
75.5% of those drinking had an RSOD day at least monthly, and
(b)most of the total alcohol usedwithin the population of young
men is consumed on occasions that place drinkers at high risk
for detrimental consequences. Therefore, our findings suggest
that preventive strategies designed at targeting high-risk groups
have to be complemented by structural measures targeting the
general population of adolescents and young adults.
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